Many new parasitic infections have emerged in Korea, with >35 new species appearing since the 1980s. Among them, Capillaria species are unique for contributing to morbidity in many countries as well as in Korea. Since the first reported case of a 41-year-old male patient diagnosed with intestinal capillariasis in 1991, a total of six cases have been reported thus far. In this case report, we present another imported case of intestinal capillariasis in Korea, in which a 42-year-old male patient presented with intractable diarrhea and weight loss. The diagnosis was confirmed by biopsy of the ileum. The pathognomonic radiographic presentation of a ribbon-like appearance in a small bowel series was crucial in raising an early suspicion of capillariasis and in deciding to perform diagnostic biopsy.
INTRODUCTION
Parasitic diseases in Korea have remarkably decreased in prevalence since the 1980s, partly owing to the introduction of several national health care programs. 1 However, many new parasitic infections have hence emerged, and >35 parasitic species have emerged and re-emerged since 1980. 1 Intestinal capillariasis is caused by Capillaria philippinensis and was first reported in 1968 as an autopsy case in the Philippines. 2 Other Asian countries have reported sporadic cases since then, followed by Middle Eastern countries and even South America. The first Korean case of intestinal capillariasis was reported in 1993 in a 41-year-old male patient. 3 Thereafter, several more cases have been diagnosed in Korea owing to increased awareness and vigilance in detection efforts. [3] [4] [5] [6] [7] Among them were three indigenous cases, in which no history of travelling abroad were noted, and three imported cases, in which a history of travel to endemic areas was established. [3] [4] [5] [6] [7] In this case report, we present another imported case of intestinal capillariasis in Korea that was confirmed only through an endoscopic biopsy of the ileum in a 42-year-old male patient who had intractable diarrhea and weight loss. The pathognomonic radiographic findings of a small bowel series was crucial in raising the suspicion of intestinal capillariasis, eventually leading to the successful diagnosis through endoscopic biopsy. The patient was successfully treated after a course of albendazole.
CASE REPORT
In June 2004, a 42-year-old male patient was admitted to our hospital with a nearly 2-year history of intractable diarrhea. He had been residing in the Philippines for 9 years before his visit. He was a fisherman, and he enjoyed eating raw fish. He experienced watery diarrhea several times daily during the last 2 years, with no significant impact on his daily life. However, the diarrhea unexpectedly worsened approximately 2 months before presentation, resulting in a weight loss of 10 kg. He was thus admitted to a hospital in the Philippines, but no improvement was observed. He subsequently returned to Korea for evaluation and treatment several days before admission to our hospital.
On presentation, he complained of symptoms including severe diarrhea, weight loss, and abdominal pain. Physical examination revealed stable vital signs with normal blood pressure and heart rate. Routine laboratory tests revealed leukocytosis with a white blood cell count of 16,550/mm 3 but without eosinophilia, hyponatremia (sodium level, 128.5 mmol/L), hypokalemia (potassium level, 3.11 mmol/L), and hypoalbuminemia (albumin level, 1.2 g/dL). Further laboratory studies and colonoscopy were performed to rule out any medical conditions leading to chronic diarrhea. Results of the stool examination for parasites, acquired immune deficiency syndrome test, and antineutrophil cytoplasmic antibody test were negative. Thyroid function test showed a free thyroxine level of 1.27 ng/dL, a triiodothyronine level of 80.01 ng/dL, and a thyroid-stimulating hormone level of 3.94 µIU/mL, all within the reference range. Colonoscopy revealed no significant abnormal findings. Abdominopelvic computed tomography (AP CT) showed diffuse wall thickening of the small bowel with mesenteric lymph node enlargement. This was followed by a small bowel series to verify the presence of the lesion found in AP CT. A plain radiograph of the small bowel revealed straightening of the lumen, known as a ribbon-like appearance in the ileum, without abnormal disturbance of passage ( Fig. 1) . Although the folds of the jejunum were relatively spared, those and the villi of the ileum were obliterated, along with the luminal straightening. A second colonoscopy session was planned for the purpose of biopsy to detect mucosal lesions in the ileum that may be indicative of the cause of the diarrhea (Fig. 2) . Although the second colonoscopy also failed to identify any striking anomaly in the mucosae of the terminal ileum and colon, endoscopic biopsy at the distal ileum was performed because of the suspicion of several diseases limited to the small intestine; this revealed chronic inflammation with mucosal atrophy, eosinophilic infiltration, and the presence of parasitic worms in the mucosa, consistent with intestinal capillariasis (Fig. 3) . The diagnosis of intestinal capillariasis was confirmed, and the patient received 400 mg of albendazole daily for the next 4 weeks. At the end of 4 weeks, all of his symptoms abated, and he showed an increase in body weight from 48 to 58 kg. While stool examination, probably the simplest method of evaluating parasitic infestation, was performed as part of the initial examination, neither the larvae nor the ova of the parasite were observed. Thus, after the confirmation of C. philippinensis infection through a pathologic study, stool examination was repeated once before albendazole treatment and three times after medication to further validate the finding. Nevertheless, the result of stool examination was negative in all five occasions.
DISCUSSION
Although Capillaria species had primarily been associated with fowl, C. philippinensis infections in humans have been consistently reported in other Asian countries as well as in South America since the 1964 human infestation case in the Philippines. [8] [9] [10] [11] [12] [13] [14] A notable feature of this infection is that the larvae may reproduce in a shortened autoinfection cycle, which could lead to high parasitic loads. 15 Because of these autoinfections, C. philippinensis infection can easily progress to intestinal capillariasis without appropriate treatment. In humans, C. philippinensis can be acquired through eating raw or insufficiently cooked infected fish. Freshwater fishes and fisheating birds are deemed natural hosts of C. philippinensis. 15 Most known cases have occurred in the Philippines and Thailand. Sporadic cases, however, have been reported from many other Asian countries. [10] [11] [12] [13] The existence of C. philippinensis in Korea was not proven until the cases reported in the 1990s; however, several studies had suggested that C. philippinensis may have been transported from the Philippines or other Asian countries to Korea by migrating birds. 3, 16 Cases reported in the Philippines and Thailand suggested that men tend to be more easily infected than women. In the six cases reported in Korea to date, all of the patients were men. The mean age of the six patients was 44.5 years; the patient in this present case was also a 42-year-old man. [3] [4] [5] [6] [7] Further details on the characteristics of the patient are provided in Table 1 . [3] [4] [5] [6] [7] The diagnosis of intestinal capillariasis is based on the detection of ova, larvae, and/or adult worms in the feces. However, it is difficult to identify larvae or eggs as belonging to C. philippinensis because of their similarity in appearance to other parasites and the nonconstant shedding in the feces. 12, 15, 17 These characteristics have often made intestinal capillariasis difficult to diagnose on the basis of stool examination, arguably the simplest diagnostic tool. More than 10-stool examina- tions were performed before diagnosis in one case reported in China, and, as in the present report, the parasite's ova or larvae may not be isolated after five repetitions of stool examination. 13 Although the diagnosis may also be obtained from endoscopic biopsy, the lesion is difficult to access with an endoscope because infestation by C. philippinensis occurs mostly in the jejunum. Nevertheless, stool examination or jejunal biopsy often allows diagnosis of intestinal capillariasis. However, several case studies have reported on its diagnosis through ileal biopsies, as was the case in the present study, when either surgical resection was not performed or when an endoscopic approach proved difficult. 18 In the case presented here, unlike in previously reported cases in Korea, larvae or ova were never conclusively detected in five stool examinations before and after albendazole administration. However, a small bowel series performed to verify the small bowel lesion found on CT demonstrated the pathognomonic ribbon-like appearance in the ileum, providing a sufficient level of suspicion to perform endoscopic biopsy from the distal ileum despite the lack of an obvious mucosal lesion. It should be noted that while the parasite causing intestinal capillariasis is known to be present mainly in the jejunum, the small bowel series performed in the present case revealed a lesion localized to the ileum rather than to the jejunum. However, based on the clinical course of the patient, it is thought likely that the already elevated parasitic load has allowed for the involvement of the intestinal tract other than the jejunum, and that the ileum, with its relatively smaller and thinner circular folds and villi, soon showed luminal straightening, resulting in the characteristic ribbonlike appearance.
Although its nonconstant shedding in stool and the similarity to other parasites in terms of morphology make C. philippinensis difficult to diagnose by stool examinations, stool examination is still the least invasive diagnostic method of intestinal capillariasis. However, as shown in the present case, stool examination alone is often insufficient to diagnose intestinal capillariasis. Given the increase in overseas travel to Southeast Asia by Koreans, the relevant indigenous cases, and the dire clinical consequences including death, aggressive efforts to screen and diagnose intestinal capillariasis in patients with intractable diarrhea and weight loss warrant serious consideration.
